Tissue-specific and efficient expression of the human simple epithelial keratin 8 gene in transgenic mice.
Keratin 8 is a type II intermediate filament protein found in simple epithelia. We have introduced a 12 kb DNA fragment of the human K8 locus into the germ line of mice. The transgene, containing 1.1 kb of 5' flanking sequences, 7.7 kb corresponding to the body of the gene and 3.2 kb of 3' flanking sequences, was expressed in all six lines obtained. Immunolocalization and RNA analysis of adult tissues showed that the tissue-specific expression pattern of the transgene was almost indistinguishable from that of the endogenous gene. This pattern was found in organs containing single epithelial cell types, such as trachea, lung, stomach, intestine, liver, kidney, thymus and glands. The highest expressing line, however, also produced human K8 in tissues such as stratified epithelia, where it formed part of the pre-existing keratin cytoskeleton of basal cells. Steady state levels of human K8 RNA were proportional to the copy number of the transgene, but transgene expression was less efficient, per gene copy, than that of the endogenous gene. When in the 12 kb DNA fragment the exons and introns of the gene were replaced by the Escherichia coli lacZ gene, the resulting construct showed no expression in transgenic mice. This suggests that 5' and 3' flanking sequences, in the absence of intragenic sequences, are not sufficient for K8 expression and that important control elements are located in the body of the K8 gene.